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General Information
All reactions were carried out under an atmosphere of argon and solvents were dried according to established procedures. Schlenk tubes were all flamed and cooled before use. All reagents were purchased from J&K or Aldrich Co., Ltd. Benzaldehyde, Butyraldehyde and Isobutyraldehyde were distilled before use. Other aldehydes were used without further purification. Flash chromatography (FC) was carried out using Merck silica gel 60 (230-400 mesh). HPLC analysis was performed on a DIONEX UltiMate 3000, NO.8074238, ThermoScientific. Chiral HPLC data for the epoxidation products could be obtained using a Chiralcel OD or Chiralpak AD-H column.
These chiral columns were purchased from Daicel Chemical Industries, LTD. Optical rotations were measured on an Autopol I polarimeter. 1 H NMR spectra were reported on Varian Mercury 300 MHz, Agilent 400 MHz, Agilent 500 MHz spectrometer (samples in CDCl 3 with TMS as the internal standard). 1 H NMR spectroscopic dater are presented as follows: chemical shift (ppm), multiplicity (brs = broad singlet, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constants in hertz (Hz), integration, assignment.
LR-MS were recorded with Agilent GC-MS 5975C, Agilent 1100 LC-MSD SL. High-resolution mass spectra (HRMS) were measured on a Agilent Technologies 6224 TOF LC/MS spectrometer. All melting points were determined using a digital melting point apparatus and were uncorrected.
General Procedure for Preparation of Chiral Ligand
Preparation of 3-Methoxy-N-pivaloylaniline 1 To a solution of m-Anisidine (123.2 g, 1 mol), pyridine (161.1 mL, 2 mol) and 4-dimethylaminopyridine (1.2 g, 10 mmol) in dry CH2Cl2 (300 mL) was added pivaloyl chloride (135.4 mL, 1.1 mol) dropwise at 0 °C. The resulting mixture was stirred for 12 hours
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at that temperature, and poured into ice-cooled 1 M HCl. The organic layer was separated and the aqueous phase was extracted with CH2Cl2. The combined organic extracts were washed with 1 M HCl and brine, and dried over Na2SO4. The solvents were removed under reduced pressure, pure white 3-Methoxy-N-pivaloylaniline was obtained after crystallization from hexanes. 
38 g, 30 mmol) was dissolved into 1,4-dioxane (60 mL) and conc. HCl (50 mL), and heated to reflux for 6 hours. The dark-brown mixture was added conc. HCl (25 mL) and cooled to -5 °C, then a solution of NaNO2 (5.18 g, 75 mmol) in water (10 mL) was added dropwise at -5 °C, followed the generated diazonium salt soulution was added in a solution of KI (39.84 g, 240 mmol) in water (100 mL) at that temperature. After the addition was completed, the mixture was heated to 80 °C and stirred for 2 hours. The resulting mixture was cooled to room temperature and extracted with CH2Cl2 (3 x 100 mL). The combined extracts were washed with 10% aqueous NaHSO3 (50 mL) and dried over Na2SO4. The solvent was evaporated under reduced pressure. Purification of the residue by column chromatography on silica gel with hexane/CH2Cl2 as the eluent gave the corresponding 2,2'-diiodo-6,6'-dimethoxybiphenyl. A 1 L three-necked flask, fitted with a reflux condenser and argon inlet, was charged with 2.5 M hexane solution of n-BuLi (322 mL, 804 mmol). While cooling with an ice-bath, TMEDA (120 mL, 804 mmol) was added slowly. During this process, a thick suspension formed that dissolved again at the end when all was added. Then Biphenyl (51.7 g, 335 mmol) was added in portions.
The mixture was slowly heated to 60 °C, and that temperature was maintained for 2.5 h. Cooling of the hazy and red-brown solution overnight at -20 °C gave yellow crystals in a hazy and red-brown solution. The mother liquor was decanted with a 50 mL syringe via a bended connection syringe needle, and the residue was added 300 mL anhydrous hexane. Then cooled to -20 °C for 24 h. At last the mother liquor was decanted in the same way, and the 2,2'-dilithiobiphenyl bis TMEDA adduct was obtained.
To a suspension of 2,2'-dilithiobiphenyl bis TMEDA adduct (obtained in last step) in anhydrous diethyl ether (400 mL), kept at -78 °C (with a dry ice/acetone bath), trimethoxyborane (120 mL, 1076 mmol) was added slowly via a syringe during 30 min.
Initially, all yellow suspension quickly dissolved giving an orange-brown solution, then, the mixture turned into a white suspension, and finally, a clear solution was solution was obtained. The reaction mixture was allowed to warm to room temperature and then stirred overnight. The reaction was quenched with water (150 mL), and stired for 1 h. Then a dilute S6 solution of hydrochloric acid (50 mL of 37% solution in 200 mL of water) was added, and the mixture was stired for 4 h. The mixture was diluted with saturated brine, and the organic phase was separated. The aqueous phase was extracted with diethyl ether twice. The combined organic phases were dried over sodium sulfate, filtered, and evaporated to dryness, leaving the crude product of 2,2'-biphenyl diboronic acid, which was used directly without purifying.
A suspension of 2,2'-biphenyl diboronic acid and pinacol (70 g, 600 mmol) in toluene (400 mL) was heated under reflux with Dean-Stark trap for 16 h. During the first hour, water separated. The solution was cooled, and the resultant hazy solution was filtered and evaporated to dryness. The residue was purified by silica gel column chromatography using hexane as eluent to give the crude product as a colorless oil (32 g). Analytical sample was prepared by dissolving in hexane (100 mL), and slowly evaporating in air to afford large colorless plate like crystals (24 g, 18% overall yield), mp 114-115 °C (Lit: 109-110 °C). 
